TR R OR A D F RE 202 A 10 B 4

* 482 - Journal of Pathogen Biology Apr. 2024, Vol.19.No. 4
2
DOT.:10. 13350/j. cipb. 240421 o G IRWFFE -

3 o S 8 N R e R 9 S A AR AE
V&N PRSAY EPY oS g i)

KRET XREH AT EER
A 3 I R 2 R Jes 2R T 5 — B B o A 2 SR 3620000

B RN IT %08 R T R [ P ER e 0 R e 2 A R BT A3 A 0L LI 2 M R BT R M C I K. iR
Ve IUAS B WA 19 168 451 T 58 38 3 4 [ P Sk e 28 o 7R WA 5 36 2 [ Pk B R 80 91 5R 2 B I e % M SR I e 4, W s
ARSI PR R, 23 AT Bt PN e 2 Y, I B 45 VA 9 I 3 o B 3 O R TR M DGR e R 3 K B AL o A U R 0 T R 0 AR
FHORERAMAT IR R R E R EORT., SR 168 G I I & B R Y B E P, E O I R g
(39. 88%0) » H Uk N P 78 45 8% e (30. 36 %0) 5 TH b R Go i e (20. 24 %) . LA G B 168 Bk, Hoip ¥ 22 BV B 5 L
34.52% ¥ 2L BAVE T & X 20. 24 %0, BUB A7 LE 45,24 %60, FE L BIVE T F O KGR A T NG A 50w A T o 2L PR R
SV I 2 BR AT A B BR AT, L TR R B 1 2 MR A AT I 2 B R T IR B . 58 R X P T O KRB R Lk
Uk ARV B RS R T 25 R R L /B8 70, 69% .60, 34%.58. 62% 1 55. 17 % . X WM i/ L 35 % 15 Fg LBl
KRR BT 25 R AR A 3. 45% 5. 17T% F1 1. 72% ., 34 BRSSP N HHE R AE X LEARVDE  EAEZR ]
TIVD B DU IR 2R T 25 250 8, 43 324 100 %6 .97. 06 % .70. 59 % .61. 76 %6 .58. 82 % M 52. 94 % . K= A X i &K &%
P TR 20 o 76 A LB X U e AR ST R Bl R s £ it 24 S A B AIK L 4 B 19, 7496 14, AT YO 9. 21 %, AR FEAE R
PitEEE R B AT 250k . X LU B TR G AR 5 R R BRI PR TR AR ) L O R LR A IR e 25 S 32
(P >>0.05) , & I HEPRIR R AVERAE (& IE M ALIE 22 A BT 8 L (P<<0.05), M LR EA G H %8 L8
M 3K 3k — 45 4T 08 Logistic 4891 & B & I IRG 2 A MR VE A OF 78 1k 2 1 I J2 5 08 7B 2 4 O BUTR IR e 1tk or
FER N (P<C0.05), 4t IFEBAIFBEN Y B E, UE R E W RGO M RGRY h E ., REEE
B2y AR 2 TR B R AT B 2 B T K TR A T IO AR R S A BT 5 R S B B 25 . B IR BEIR A LR AP H
VB A I TH A IR T 50 08 A 35 A I 0 R U e A A o e TR 2R L I R L oy o SO T

JHF 05 8 5 12 PRI % 5 o5 I 2 AR AIE 5 20 P U e

[CENADE A 1673-5234(2024) 04-0482-04

[Journal of Pathogen Biology. 2024 Apr. ;19(4) :482-485, 490, ]

Analysis of pathogenic characteristics and fungal infection related factors of hospital acquired infections
in patients with liver failure
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Objective To explore the types of infections.distribution of pathogens,drug resistance,and factors related
to fungal infections in patients with liver failure complicated by hospital acquired infections. Methods 168 patients with
liver failure complicated by hospital acquired infections admitted to our hospital were selected as the study subjects,and 80
patients with liver failure who did not develop hospital acquired infections during the same period of treatment were
selected as the uninfected group. The relevant clinical data of patients were collected.the types of hospital infections were
analyzed,and the relevant influencing factors of fungal infections in patients with liver failuresummarized. The specimens
were collected for pathogen culture.identification and drug sensitivity testing of suspected hospital acquired liver failure
patients.  Results Among 168 patients with liver failure complicated by hospital acquired infections,the main cause was
abdominal infection (39. 88%), followed by respiratory system infection (30. 36%) and digestive system infection
(20.24%). A total of 168 strains of pathogenic bacteria were detected,of which Gram negative bacteria accounted for
34.52% ,Gram positive bacteria accounted for 20. 24 % ,and fungi accounted for 45. 24%. Gram negative bacteria were
mainly Escherichia coli and Klebsiella pneumoniae, Gram positive bacteria were mainly hemolytic Staphylococcus and

Streptococcus pneumoniae , and fungi were mainly Candida albicans, C. tropicalis, and Aspergillus fumigatus. 58
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strains of Gram negative bacteria had high resistance rates to gentamicin, cefuroxime,levofloxacin,and ciprofloxacin, with
resistance rates of 70. 69 % ,60. 34% ,58. 62% ,and 55. 17 % ,respectively. The resistance rates to imipenem, meropenem ,
and amikacin were relatively low, with resistance rates of 3. 45%,5. 17%,and 1. 72% , respectively. 34 Gram positive
bacteria showed high resistance rates to penicillin,erythromycin, levofloxacin, clindamycin, ciprofloxacin, and tetracycline,
with rates of 100% ,97. 06 % ,70.59%,61.76% ,58. 82% ,and 52. 94 % , respectively. No resistant strains to vancomycin
or teicoplanin were found. The resistance rates of 76 fungal strains to fluconazole, voriconazole, and itraconazole were
relatively low,at 19. 74 % ,14. 47 % ,and 9. 21 % , respectively,and no strains resistant to amphotericin B. By comparing the
clinical data of patients with fungal infection and patients without fungal infection, there was no significant difference in
age,sex,hypertension and hepatic encephalopathy (P =>0. 05), but there was significant difference in diabetes, invasive
procedures and gastrointestinal bleeding (P<C0. 05). Further binary logistic analysis of the single factors with statistically
significant differences in the above comparison showed that the combination of diabetes, invasive procedures, and
gastrointestinal bleeding were independent risk factors for liver failure patients with fungal infection (P <0. 05).

Conclusion  Patients with liver failure complicated by hospital acquired infections were mainly characterized by
abdominal, respiratory, and digestive infections. The main pathogens were C. albicans,C. tropicalis,and E. coli.
Antibiotics should be used reasonably based on the results of pathogen analysis. The combination of diabetes, invasive

procedures,and gastrointestinal bleeding were independent risk factors for fungal infection in patients with liver failure,

which should be focused on clinically.
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Table 1 Analysis of antibiotic resistance of Gram negative bacteria
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Table 2 Analysis of antibiotic resistance in Gram positive bacteria
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Table 3 Single factor analysis of liver failure combined
with fungal infection
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Table 4 Multivariate analysis of liver failure combined
with fungal infection

LiPSE S Wald

8 SE 2 fi P OR OR95%C1

Factors

DR 9 1.378 0.485 8.060 0.005 3.966
FAMEEME 1,003 0.384  6.822 0.009 2.726
WAL 2,489 1.104  5.088 0.024 12.053

(1.532~10. 264)
(1,284~5.784)
(1. 386~104.819)

AYCBEI T 168 {51HF SE38 I 2 15 1A 4 A 4
S A B e FEOH O R R R 0
RO, VR R BE R T . A
MR B 4 38 L HOR RO READ 2 C 0 7 T
I S8 0 7 A 25028 TR 25 0 T I 5990
T WIS L IL Y iy ETRTY S
CE T

AU R 5 TR B 168 B 2% ZU B
LI 12 BT A LT R 200 8, 3
R X PR 6 S U LR B IR
ST 253 BT XL 5T 3 B DK R
B RAE, L MR R IR R
2SR ST I 6T 2 e ok
XETT 8 LT 09T 25 k. 76 Bk T IR
i R S 5 0 245 5 49 B0 R 72 R
PERK B T 25 B, 53K T B 4 A IE
SRR L P EL B 2% 1 RO L Y
B A T D51 TLAF 5 230 SRCE M 40 1
TR R R B T 0 245 4 i L 0
LA B2 O T 0 5 4 R B 25 2 R A
219,

AT T H0AE R A AS B4 T L B 52 AT B e 4% AR A
PERRAE A5 22 i D] T TR g 7 T 5 0 JR T i
FRIGAE T R A T e v O i L R 1 AL OGS
Wz AL 2R i PR B i 4 (2 25 AR 4 e IF v R 1Y 12
R R h B B R S, AW ST X L 0
I E R 5 R Yy BB Y I R PR K B AR I L
)\ I R I S O R X L 2 S TR g T X
(P>0.05), & I i B A= APESRAE L5 R 1 AL 18
MXF b 22 5 2R Geit 2 L (P <<0. 05) . i — 550 #r
R A TR IR 4= APEHRAE (G IR Al s a2
Wi RS E WM AR R, 5 SR —
AT 4 ARG B PR SR A R T IR AN A
56 KRGV G092 D) BE 52 51, W I g A8 55 1) J e JXL I
BT i Rl 1A S AR 6 = & DR - S o =
TR SRR R0 R 8 O BT AR I 2 T v K e v 2
SEARBUGHREEHEZE", IR L3 FidfE
Wz R 3R S s 0 A 2 A A 7 Y AR O T L e KR
JE BRI 1 KA

25 B iAo v 5 O Be N R e BB T I
S g I T L LT R T 0 D R SR 2 i R b
AR e 25 2R G B BT 259 . B R IR 12
APEBRAE G IR TH AL IE ) 1l 2 T 52 08 28 5 6 0 B A R
Fermhsrfal R BA IR R FH R 5 KR E
AR I PR 197 B B SR BB U6 45 i R AIRURR e %

(&% k]

[1] Sarin SK, Choudhury A, Sharma MK, et al. Acute-on-chronic
liver failure: consensus recommendations of the Asian Pacific
association for the study of the liver CAPASL) : an update[]].
Hepatol Int,2019,13(4) :353-390.

[2]  Roechmel JF, Tintelnot K, Bernhardt A, et al. Arxula
adeninivorans causing invasive pulmonary mycosis and fungaemia
in cystic fibrosis[J]. Lancet,2022,385(9976):1476.

[3]  Choudhury A, Kumar M, Sharma BC. et al. Systemic
inflammatory response syndrome in acute-on-chronic liver
failure: relevance of golden window: a prospective study[JJ. ]
Gastroenterol Hepatol,2020,32(12):1989-1997.

[4] Schmiedel Y, Zimmerli S. Common invasive fungal diseases: an
overview of invasive candidiasis, aspergillosis, cryptococcosis » and
Pneumocystis pneumonia[ J]. Swiss Med Wkly, 2021.146 (1)
14281-14296.

[5] Arvaniti V.Damico G.Fede G.et al. Infections in patients with
cirrhosis increase mortality four-fold and should be used in
determining prognosis [ J]. Gastroenterology, 2020, 142 (5):
1246-1256.

[6] miEESSBRR¥ SRS N TIH¥H. IFEBEHREN
(2018 4F RO LI, PR AFIERG 24 3, 2019, 1(27) : 18-26.

(F 4490 )



490 -

PE R OR AW F R &
Journal of Pathogen Biology

2024 4F 4 4 19 B 4
Apr. 2024, Vol.19.,No. 4

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Tchioffo MT, Boissi re A, Churcher TS, et al. Modulation of
malaria infection in Anopheles gambiae mosquitoes exposed to
natural midgut bacteria[ J]. PLoS One,2013,8(12):e81663.
Capone A,Ricci I,Damiani C,et al. Interactions between Asaia,
Plasmodium and Anopheles: new insights into mosquito
symbiosis and implications in malaria symbiotic control [ ] ].
Parasit Vectors,2013,6(1):182.

Inbar E.Eappen AG, Alford RT,et al. Knockout of Anopheles
stephensi immune gene LRIM1 by CRISPR-Cas9 reveals its
unexpected role in reproduction and vector competence [ ] ].
PLoS Pathog,2021,17(11) :e1009770.

Debalke S, Habtewold T. Duchateau L. et al. The effect of
silencing immunity related genes on longevity in a naturally
occurring Anopheles arabiensis mosquito population from
southwest Ethiopia[ J]. Parasit Vectors,2019,12(1):174.

Song X, Wang M. Dong L. et al. PGRP-LD mediates A.
vector competency by regulating homeostasis of

PLOS

stephensi
microbiota-induced peritrophic matrix synthesis [ ] ].
Pathogens,2018,14(2) :e1006899.

Gao L,Song X,Wang J. Gut microbiota is essential in PGRP-LA
regulated immune protection against
infection[J]. Parasit Vectors,2020,13(1) ;3.

Wang Y.Wang Y, Zhang J,et al. Ability of TEPI in intestinal

Plasmodium berghei

flora to modulate natural resistance of Anopheles dirus[J]. Exp
Parasitol,2013,134(4) :460-465.

Jeney V., Balla J, Yachie A, et al.
effects of circulating heme[J]. Blood,2002,100(3) :879-887.
Abraham EG, Donnelly-Doman M, Fujioka H, et al.

Pro-oxidant and cytotoxic

Driving

midgut-specific expression and secretion of a foreign protein in

[46]

[47]

[48]

[49 ]

[50]

[51]

transgenic mosquitoes with AgAperl regulatory elements[]].
Insect Mol Biol,2005,14(3):271-279.

Rodgers FH, Gendrin M, Wyer CAS, et al. Microbiota-induced
peritrophic matrix regulates midgut homeostasis and prevents
systemic infection of malaria vector mosquitoes [ ] ]. PLoS
Pathog,2017,13(5) :e1006391.

FE KR R TR B DY S 9 BT TR RN < R P 2 I T e A T R
Wi JE AL R (], o [ 97 A2 s 5 95 A U2 L 2022, 40(2)
140-145.

Wang S,Jacobs-Lorena M. Genetic approaches to interfere with
mosquitoes [ J ].  Trends

transmission by vector

Biotechnol,2013,31(3) :185-193.

malaria

Chabanol E,Behrends V,Prevot G,et al. Antibiotic treatment in
Anopheles coluzzii affects carbon and nitrogen metabolism[ ] ].
Pathogens,2020,9(9):679.

Akorli PA, Ametsi Generational

J, Namaali GW, et al.

conservation of composition and diversity of field-acquired
midgut microbiota in Anopheles gambiae (sensu lato) during
colonization in the laboratory[ J]. Parasit Vectors,2019,12(1):
27.

Wang Y, Gilbreath TM, Kukutla P, et al.
life history of
Anopheles gambiae in Kenya[]]. PLoS One, 2011, 9 (6):
e24767.

Stathopoulos S, Neafsey DE, Lawniczak MK, et al.

Dynamic gut

microbiome across the malaria mosquito

Genetic

dissection of Anopheles gambiae gut epithelial responses to

Serratia marcescens[]]. PLoS Pathog,2014,10(3) :e1003897.
[ AHY 2023-10-26 [EE BT 2024-01-10

KIS0 OO 00000000000 0O 0O 00O 0O 0 S 000 0O 00O 0O 00O 0O 0O 0O 00 0O 0O 00O 0O 0O 000 0O 00000

(E3% 485 70)

(7]

(8]

9]

(1o]

[11]

[12]

Cheng J,Xie MY .Zhao KF,et al . Impacts of ambient temperature
on the burden of bacillary dysentery in urban and rural Hefei,
China[ ]J]. Epidemiol Infect,2017,145(8):1567-1576.

Hu SY.,Chen YW, Pan ZQ. et al. Risk factors of liver failure
related hospital infection in China: Ameta analysis[]J]. ] Zunyi
Med Univ,2022,37(5) :520-528.
He C, He HY, Sun CF, et al. The relationship between NTCP
gene varieties and the progress of liver disease after HBV
infection:an updated systematic review and meta-analysis[J]. Am
J Med Sci,2022,364(2) :207-219.

VEZRAE. IR 208 150 H) N T SCHE R GeiR 97 ) 40 v I e 0 R 1
O A R 25 LT, 25 T . 2022,19(23) 1 1447-1450.

Fan W], Zou XJ. Subacute liver and respiratory failure after

segmental hepatectomy for complicated hepatolithiasis with
secondary biliary cirrhosis:a case report[J]. World J Gastrointest
Surg,2022,14(4) :341-351.

SR, 106 515 g S5 I A SRR g Ji 2 AR S F G TR 3R 0

[13]

[14]

[15]

[16]

[17]

(1. U 25%,2020,17(6) :863-865.

Morange SV, Giraudeau B, Mee NVD, et al. Nasal carriage of
methicillin resistant staphylococcus aureus in vascular surgery
[J]. Ann Vasc Surg,2020,16(12):1795-1797.

TR —. N8N ZE AT 5 38 BB S O 1R 2R M T R A I R R
Refa b Ry Hrl)]. FmoRe:, 2021,

Korbel L, Spencer JD. Diabetes mellitus and infection: an
evaluation of hospital utilization and management costs in the
United States[]J]. J Diabetes Complications, 2020, 29 (3);192-
195.

W /NIT L SR 5E A XURIZF L 45 A1 BT 199 30 2 2R 1 AR & R e B0 |
AT 0 A e s B SRR Ay e (0], P ORG24 i 2022, 17
(3):321-324.

B kT 35 B ntat, A FUTE RO DY R O 1 36 A S I A A 5
I IPA TR W 1], B3PI, 2023,39(8):727-
731.

[F B#AY 2023-12-02 [f&E BHH#Y 2024-02-17



	2024-04

